Aminopeptidase P activity in rat organs and human serum.
The substrate Lys(epsilon-Dnp)-Pro-Pro-NH-CH2-CH2-NH-ABz in which the fluorescent 2-aminobenzoyl (ABz) group (lambda ex = 320, lambda em = 410 nm) is intramolecularly quenched by the 2,4-dinitrophenyl (Dnp) chromophore was synthesized and used for the development of a sensitive assay for aminopeptidase P (EC 3.4.11.9). The emission of the intact compound was 160 times less than that of an equimolar concentration of Pro-Pro-NH-CH2-CH2-NH-ABz under the same conditions. The efficient resonance energy transfer permits an increased assay sensitivity as compared to the previously reported Phe(p-NO2)-Pro-Pro-NH-CH2-CH2-NH-ABz in which the p-nitrophenylalanyl [Phe(p-NO2)] residue caused only a 3.4-fold collisonal quenching. The kinetic constants Km were determined as 100 +/- 3.0 and 38 +/- 1.0 microM (mean of four experiments) for the human serum and the rat-lung enzymes, respectively. Both enzymes were inhibited by metal chelating agents and were not affected by 2.8 microM diisopropyl fluorophosphate. The mean activity in the sera of 53 healthy adults was 37.4 +/- 2.7 (standard error) with a standard deviation of 19.2 units/ml of serum. Only 10 microliters of serum was required for a reliable assay of the enzyme. The specific activity in rat-organ extracts was determined. High aminopeptidase P activity was observed in the testis, lung, kidney, and ovary and lower activity was observed in the serum.